Abstract
Introduction
The mice were kept individually in a chamber for 3 h to attain a constant 20 respiratory exchange ratio (RER). A sample was intragastrically administered and the 21 expired air was analyzed. The oxidation of total fatty acids and carbohydrates was 22 computed on the basis of oxygen consumption (V ． o 2 ) and carbon dioxide production (V ． co 2 ). Gas analysis was performed using an open-circuit metabolic gas analysis system connected directly to a mass spectrometer (model Arco2000; ArcoSystem, Chiba, 1 Japan). The gas analysis system has been described in detail elsewhere (20, 21) . Briefly, 2 each metabolic chamber had a 72-cm 2 floor and was 6 cm in height. Room air was 3 pumped through the chambers at a rate of 0.5 l/min. Expired air was dried in a cotton 4 thin column and then directed to an O 2 /CO 2 analyzer for mass spectrometry.
5
On the basis of the volume of CO 2 production per unit of time (l/min; V ． co 2 ) 6 and V ． o 2 , total glucose and lipid oxidation were calculated using the stoichiometric for 12-24 h before experiments.
8
Cells were routinely maintained in DMEM supplemented with 10% fetal 9 bovine serum at 37ºC in a humidified atmosphere containing 5% CO 2 . They were 10 passaged twice a week at a ratio of 1:5 to maintain an exponentially growing state.
11
Experiments were performed 2 days after each passage. were determined using 0.4% Triton X-100 and 20 mM EDTA, respectively. The 9 effective dissociation constant for Fura-2 at 37ºC was 224 nM.
10
TRPV1 antagonist capsazepine was added with AITC. When inhibition by 11 capsazepine is measured, 10 µM capsazepine was added to 10, 100 µM AITC and 0. Fura-2 fluorescence emission, which was caused by excitation at 340 and 380 nm, was 9 measured at 510 nm (F340 and F380). The images of the cells were captured every 4 s.
The signal ratio at F340 : F380 was converted into [Ca 2+ ] i levels using an in-vivo 11 calibration with 1 µm ionomycin (60). Vagotomy procedure.
15
Mice were anaesthetized using pentobarbital sodium (50 mg/kg), and the 16 stomach and lower esophagus were visualized following an upper midline laparotomy.
17
The skin and abdominal wall were incised along the ventral midline, and the intestines 18 were moved aside to allow access to the left lateral lobe of the liver and the stomach.
19
The left lateral lobe of the liver was gently retracted, and a ligature was placed around 20 the esophagus at its entrance to the stomach, which allowed access to the esophagus.
21
The stomach was gently pulled down beneath the diaphragm to clearly expose both 22 vagal trunks, which were then transected. All neural and connective tissue surrounding ] i in cells expressing TRPV1.
9
AITC had no effect on cells that were not induced to express TRPV1 by doxycycline. increased and fat oxidation was decreased for 2 hours after administration of AITC in 8 the AITC-treated group compared to that in the vehicle-treated group (data not shown).
In vagotomized mice, intragastric administration of AITC significantly elevated RER In the present study, we observed that intragastric administration of AITC elevated RER, markedly increased carbohydrate oxidation, and decreased fat oxidation.
1
Oxygen consumption was slightly increased for 30 min after AITC administration; 2 however, there was no significant difference between the AITC-treated group and 3 vehicle-treated groups in cumulative total oxygen consumption for 2 hours after 4 administration. Therefore, AITC did not considerably affect oxygen consumption. for DRG neurons, in this study, was more than ten minutes. In the present study, the 4 response to AITC in DRG neurons from TRPA1 KO mice was slow compared to that of 5 capsaicin. Considering these facts, the application time of AITC in the previous study 6 might be too short to observe the response to AITC in neurons from TRPA1 KO mice.
7
In fact, we observed the rapid response to AITC (that was within two minutes) in 8 neurons from WT mice and not in TRPA1 KO mice. Differences between the 9 methodologies of previous reports and that of our study might explain these unexpected 10 results.
11
It has been reported that TRPA1 is co-expressed with TRPV1 in a subset of 12 small-to medium-diameter peripheral sensory neurons (24, 52). In the present study,
13
we demonstrated that AITC activated TRPV1. From these reports and our present data,
14
it was expected that cross-interaction between TRPA1 and TRPV1 (47) 
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